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NOVELTY - The end plate (6) has a spherical portion (7) protruding 
from the plate center portion, which contacts the laminated structure 
(3). 

USE - Laminated fuel cell stack e.g. solid polymer fuel cell stack 
for vehicle. 

ADVANTAGE - Eliminates need of backup plate, stud boh etc., 
thereby size, height and lost reduction are achieved. 

DESCRIPTION OF DRAWING(S) - The figure shows a perspective view of 
the fuel cell stack. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

As surface pressure which is granted to stack body 
equalization is possible surrounding edge side and with center 
side, fuel cell stack which can assure miniaturization and the 
weight reduction is offered. 

[Means to Solve the Problems] 

solid polymeric electrolyte film 9 it possesses stack body 3 
which through separator 14,15 of pair,multiple stacking does 
unit cell 2 which clamping is done with pair of electrodes 1 0, 
1 1. 

It is a fuel cell stack 1 which possesses plate spring 19 which 
is provided between the end plate 6 of pair which introduces 
this stack body 3 and case 8 and the separator 14,15 which 
maintain between end plate 6 of said pair in fixed distance 
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presses said stack body 3 vis-a-vis end plate 6 of both sides. 

And, end plate 6 of at least one, has spherical surface section 
7 which from the surface direction outside of surface which 
contacts aforementioned stack body makes the thickness thick 
in inside. 




Claims 



[Claim(s)] 
[Claim 1] 

electrolyte with pair of electrodes clamping stack body which 
through separator of pair, multiple stacking does unit cell 
which is done possessing, 

end plate of pair which introduces said stack body and, 

retaining means which maintains between end plate of said 
pair in fixed distance and, 

With fuel cell stack which possesses extended means which is 
providedbetween separator, presses said stack body vis-a-vis 
end plate of both sides, 

end plate of at least one, making thickness of inside thick 
incon:q>arison with surroimding edge side of surface which 
contacts theaforementioned stack body fuel cell stacko which 
becomes and makesfeatiure 
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[Claim 2] 

It is a box where aforementioned retaining means 
accommodates theaforementioned stack body in internal and 
fuel cell stacko which is stated in the Claim 1 which is made 
feature 

[Claim 3] 

Aforementioned extended means is plate spring and fiiel cell 
stacko which isstated in Claim 1 or Claim 2 which is made 

feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, putting between electrolyte with pair of 
electrodes, unit cell whichis formed through separator, plural 
being laminated, is somethingregarding fuel cell stack which 
becomes. 

[0002] 
[Prior Art] 

for example solid polymeric type fuel cell anti- facilities 
doing respective anode electrode and cathode electrode in 
both sides of electrolyte film which consists of polymer 
ion-exchange membrane (cation exchange membrane ) 
clamping doing unit cell which is formed, with separator of 
pair, is formed bylaminating unit cell which becomes. 

This solid polymeric type fuel cell is used usually, due to fact 
that just specified number laminates unit cell, as fuel cell 
stack. 

[0003] 

In fuel cell stack of this kind, fuel gas (for example hydrogen 
gas ) which is supplied to anode electrode ionization is done 
on catalyst electrode, through electrolyte film which is 
humidifiedmoderately moves to with cathode electrode side. 

electron which at that time it occurs is removed to external 
circuit, isutilized as electrical energy of direct current. 

Because oxidant gas (air which includes for example oxygen ) 
is supplied, aforementioned hydrogen ion, aforementioned 
electron and oxygen gas reacting in this cathode electrode, 
wateris formed in cathode electrode . 



[0004] 



[0004] 
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one example which installs above-mentioned fuel cell stack in 
vehicle body isshown in Figure 6. 

fiiel cell stack 100 has stack body 102 which laminates 
aforementioned unit cell 101 in series array. 

stack body 102 through electrode plate 103, insulating plate 
104, with end plate 10 5, 1 08 of pair, is putbetween from 
both sides. 

end plate 105 of one side padding member (washer ) through 
106, is connected by the backup plate 107, end plate 108 of 
other through plate spring 109, is connected to the backup 
plate 1 10. 

Aforementioned backup plate 107, 1 10 stack body 102 etc 
which is put between to theseis penetrated in laminate 
direction by stud boh 1 1 1 which tightening is donewith both 
end faces of aforementioned backup plate 107, 1 10, as 
description above the laminated state is kept because of this. 

This way as for aforementioned fuel cell stack 100 which is 
formed, backup plate 107 and end plate 108 by fact that it is 
connected to vehicle body panel 1 12 by mounting part 
material 1 13, it is installed in vehicle body. 

[0005] 

Regarding aforementioned fuel cell stack 100, because 
aforementioned stud bolt 1 1 1 has penetrated stack body 102 
to laminate direction, in order for stack body 102 not to move 
other than laminate direction, it is controled. 

In addition, stack body 102 is pressurized in laminate 
direction with theaforementioned backup plate 1 10 and plate 
spring 109 which is introduced between theaforementioned 
end plate 108 . 

In addition, when unit cell 101 which forms stack body 102 
dimensional deformation it doeswith thermal expansion and 
fatigue etc, plate spring 109 imitating to that, the extension 
and retraction it does, corresponds to this dimensional 
deformation and it has reached pointwhere it pressurizes. 

[0006] 

[Problems to be Solved by the Invention] 

When by way, fuel cell stack is installed in vehicle, it has 
become miniaturization of fiiel cell stack and problem where 
weight reduction is large. 

Here, as for backup plate which was inscribed although it is 
necessary inorder to keep stud bolt, as thickness of laminate 
direction becomeslarge, by providing this because also weight 
increases, does notuse backup plate to fuel cell stack is 
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desirable. 



[0007] 



Then, as backup plate 1 10 is provided in only one side of fuel 
cell stack, the backup plate 107 is not provided on side of 
other and only end plate 121 isprovided, weight reduction^ 
miniaturization of fuel cell stack is assured, it is proposed . 



But, if only backup plate 107 was lost simply from 
aforementioned fuel cell stack 100,in order stiffness of 
laminate direction of end plate 105 side becomesinsufficient 
and to become deformed, surface pressure (pressure ) which 
from this sideis granted to stack body 102 to disperse, surface 
pressure of center side decreasesin con^arison with end plate 
105 surrounding edge side. 

Especially, when thickness of end plate 105 becomes small, 
deformation of end plate 105 which description above is done 
becomes more reinarkable,surface pressure which from end 
plate 105 is granted to stack body 102 decreasesconsiderably 
with center side in con:q>arison with surrounding edge side. 

Because of this, there was a possibility electrical contact 
resistant (Below, you call contact resistance ) of the center 
side increasing in each imit cell of stack body 102. 

[0008] 

Therefore, contact resistance of this unit cell regarding center 
side, in order tomaintain low, as shown in Figure 7, enlarging 
thickness of end plate 121, because it is necessary to maintain 
pressure to stack body 102 aboveuniformity, it assures 
miniaturization, weight reduction of fuel cell stack 120 to 
fully after all,there was a problem that it is not possible . 

In addition, as description above tightening stack body 102 
with stud bolt 1 1 1 ,with structure which you keep, because 
backup plate etc in order the tightening to do this stud bolt 
1 1 1 becomes necessary, there was a problem that the 
miniaturization and weight reduction of fuel cell stack 120 are 
restricted. 

In addition, as description above when plate spring 109 is 
provided between backup plate 1 10 and end plate 108 , it 
tightens with stud bolt 1 1 1 and in backup plate 1 10,position 
of working point where elastic force catches with working 
point and the plate spring 109 where load catches slips. 



Because of this, in order for backup plate 1 10 to project, there 
was a problem that it curves, surface pressure which from this 
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side is granted to stack body 102 it decreases with center side 
in comparison with surrounding edge side. 

Furthermore, because it does not become with structure which 
adjusts pressure in between each unit cell in past,, there was a 
possibility the scatter appearing in surface pressure which is 
granted to each unit cell. 

[0009] 

As for this invention, considering to this kind of situation, 
being somethingwhich it is possible, as surface pressure 
which it grants to stack body the equalization is possible 
surrounding edge side and with center side, it offers fuel cell 
stack which can assure miniaturization and weight reduction it 
makes one objective. 

In addition, as for this invention, furthermore fuel cell stack 
which can assure miniaturization and weight reduction is 
offered makes other objective. 

As for this invention, adjusting surface pressure which is 
granted each every unit cell, fuel cell stack which equalization 
it is possible is offered makes other objective. 

[0010] 

[Means to Solve the Problems] 

end plate of pair where in order to solving above-mentioned 
problem, invention which is stated in Claim 1 electrolyte 
(solid polymeric electrolyte film 9 in for example 
embodiment ) has the stack body (stack body 3 in for example 
embodiment ) which through separator (separator 14,15 in for 
example embodiment ) of pair, multiple stacking does the unit 
cell (unit cell 2 in for example embodiment ) which clamping 
is done with pair of electrodes (anode electrode 10 and 
cathode electrode 1 1 in for example embodiment ), introduces 
the said stack body (end plate 6 in for exanqjle embodiment ) 
with, retaining means which maintains between end plate of 
the said pair in fixed distance (case 8 in for exarn)le 
embodiment ) with, between separator providing. With fuel 
cell stack (fuel cell stack 1 in for example embodiment ) 
which possesses extended means (plate spring 19 in for 
example embodiment ) which presses said stack body 
vis-a-vis end plate of both sides, end plate of at least 
one,making thickness of inside thick in con^arison with 
surrounding edge side ofsurface which contacts 
aforementioned stack body it becomes, (spherical surface 
section 7 in for example embodiment ) itis a fuel cell which is 
made feature. 

[0011] 

This way by fact that it constitutes, without providing backup 
plate.even when making thickness of end plate small, surface 
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pressure which from end plate is granted to stack body 
regarding center side it is maintainedto specified value in 
same way as surrounding edge side without decreasing. 

Because of this, as contact resistance of stack body can be 
maintained low.because necessity to provide backup plate is 
gone, weight reduction and the miniaturization of fuel cell 
stack are assured, it is possible . 

Furthermore, among solid polymeric type^ solid electrolyte 
types alkali type > phosphoric acid type, molten carbonate 
type, it is good whichever as fuel cell. 

[0012] 

Invention which is stated in Claim 2 is box where 
theaforementioned retaining means accommodates 
aforementioned stack body in the internal and it is a fuel cell 
stack which is made feature. 

This way by fact that it constitutes, stud bolt or other 
restraining part material becomesunnecessary. 

Therefore, because excess dimension which has been 
guaranteed in order toprovide through hole which passes 
through stud bolt becomes unnecessary.further 
miniaturization and weight reduction of fuel cell stack are 
assured, it ispossible . 

[0013] 

As for invention which is stated in Claim 3, 
aforementionedextended means is plate spring and it is a fuel 
cell stack which is madefeature. 

This way by fact that it constitutes, separator of pair extends 
to entire surface which contacts plate spring and pushing 
pressure isgranted, adjusting surface pressure which is granted 
each every unit cell, the equalization is possible. 

In addition, with at time of fuel cell driving and thermal 
expansion and thecontraction which downtime accompany 
regarding occasion where the load operated fuel cell stack 
with dimensional deformation and while running of vehicle 
which installs said fuel cell stack vibration etc, way plate 
spring absorbs theabove-mentioned dimensional deformation 
and load, in order displacement to do, separator and electrical 
contact of unit cell which has these separator ismaintained 
securely. 

In addition, because it can absorb dimensional deformation of 
laminate directionwhich occurs with each unit cell by 
designating extended means as the plate spring, 
aforementioned plate spring by elastic deformation doing, 
length of laminate direction of fuel cell stack entirety can be 
maintained inside constant range. 
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Furthermore, vibration occurring in fuel cell stack, because 
even withwhen load joins to each unit cell, receives load 
which joins toeach unit cell with aforementioned plate spring 
and is possible , theexcessive load joins to each unit cell, be 
able to prevent , the safety for unit cell is raised, it is 
possible . 

[0014] 

[Embodiment of the Invention] 

Below, in embodiment of this invention, with drawing you 
explain. 

As for Figure 1 it is a conceptual constitution diagram which 
shows fuel cell stack in embodiment of this invention. 

This fuel cell stack 1, as unit cell 2 of specified number is 
connected to series array to the electrical mutually, being 
laminated by arrow A direction, has collecting electrode 4,5 
of one set which stack body 3 and said stack body 3 which 
become clamping is doneand end plate 6 and these stack body 
3 > collecting electrode 4,5 and accommodates end plate 6 (6 
a^ 6b ) of the pair case 8 which are arranged in outside of 
collecting electrode 4,5 amongthese. 

[0015] 

Aforementioned unit cell 2 solid polymeric electrolyte film 9 
is something which with anode electrode 10 and cathode 
electrode 11 is inserted. 

As solid polymeric electrolyte film 9, it can use those etc 
which impregnate water in the perfluoro sulfonic acid 
polymer. 

In addition, anode electrode 10 and cathode electrode 1 1 
porous gas diffusion layer which consists of the carbon paper 
etc (not shown ) with, porous carbon particle where platinum 
alloy is bome in surface being laminated by surface of 
aforementioned gas diffusion layer evenly, have electrode 
catalyst layer (not shown ) which becomes respectively, 
electrode catalyst layer through solid polymeric electrolyte 
film 9,in order to oppose, are connected to said solid 
polymeric electrolyte film 9. 

This way unit cell 2 which is formed, through seal member 
12,13, clamping isdone with separator 14,15 of pair. 

Furthermore but, pore 16,17,18 m order it supplies & to 

discharge the fuel gas » oxidant gas » cooling water has been 
provided respectively in separator 14,15 , details 
areabbreviated concerning these. 

[0016] 

stack body 3, above-mentioned unit cell 2 of specified number 
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through separator 14,1 5,is formed mutually by series 
connection being done in electrical. 

Among these, collecting electrode 4,5 is connected to 
electrical to unit cell 2 which isin position of both ends , 
respectively. 

And, end plate 6, through insulating plate 20 of leakeage 
current prevention, is arranged in the outside of collecting 
electrode 4,5. 

In addition, case 8 consists of bottomed siu-face frame of the 
metallic, insulating plate 20 is introduced in order to prevent 
leakeage current even inthis case 8 and between collecting 
electrode 4,5 . 

[0017] 

Regarding this embodiment, it can provide end plate 6 in 
outside of theaforementioned insulating plate 20, through 
aforementioned insulating plate 20 with this end plate 6, it 
inserts stack body 3 . 

As shown in oblique view of Figure 2, end plate 6 in this 
embodiment from the surface direction outside of surface 
which contacts aforementioned stack body 3 making 
thickness thick in inside, has spherical surface section 7 which 
becomes. 

Because of this, surface pressure which from end plate 6 is 
granted to the stack body 3 regarding center side it is 
maintained to specified value in sameway as surrounding 
edge side without decreasing. 

Because of this, be able to maintain contact resistance of stack 
body 3 in thesame way as surrounding edge side low even 
with center side, conventional way thenecessity to provide 
backup plate in order equalization to do surface pressure for 
stack body 3 is gone. 

Furthermore, as shown in Figure 1, pore 16,17,18 is formed to 
on onehand end plate 6b, in same way as aforementioned 
separator 14,15, but pore is not formed to end plate 6a of 
other. 

Below, when it is not necessary especially to distinguish, you 
explainaforementioned end plate 6a^ 6b as end plate 6. 

Furthermore, spherical surface section 7 was provided in end 
plate 6, regarding this embodiment, but from surface direction 
outside of surface which contacts theaforementioned stack 
body 3 making thickness thick in inside, if it is a shape which 
becomes it is good even with for example square and triangle 
or other polygonal shape notjust this. 

In addition, it is not necessary, to connect separate material is 
possible for end plate 6 and spherical surface section 7 one 
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body to be. 
[0018] 

In addition, boss material 24 of abbreviation L-shape which 
the tip portion protruding is done, to both side surfaces of 
aforementioned end plate 6a ^ 6b destined for lower is 
installed. 

On one hand, holding part material 25 of abbreviation 
cylinder aforementioned boss material 24 and same number 
(Regarding this embodiment 4) is provided in the interior 
surface comer of aforementioned case 8. 

As for spacing of aforementioned holding part material 25, 
corresponding to spacing of boss material 24 in each end plate 
6a^ 6b, it is set. 

In addition, hole 25a which has surface area and depth 
whichcorrespond to tip portion 24a of aforementioned boss 
material 24 is formedin holding part material 25 top . 

Because it makes this way, tip portion 24a of boss material 24 
whicheach end plate 6a. 6b respectively it has, by fact that 
you insert in the hole 25a of holding part material 25 
respectively, registration you can keep each end plate 6a . 6b 
in setting position inside case 8. 

[0019] 

Furthermore, pore 16-18 is provided in same way as 

theaforementioned separator 14,15 in endface of 
aforementioned end plate 6b side inthis case 8. 

And, in each comer of exterior surface of case 8, boss 22 for 
mount where it can provide through hole 21 (Figure 1 
reference) in order to pass through unshown volt (coupling ) 
which connects said case 8 to automobile body is connected. 

[0020] 

plate spring 19 introduction is done, to between separator 
14,15. 

plate spring 19 it consists of smooth metal plate, elastic 
deformation it does occasionwhere it can add load, at same 
time aforementioned load being removed, when returning to 
shape in origin, it grants the elastic force. 

electrical contact of each unit cell 2 which forms stack body 3 
due to this bulletdeparture energization is guaranteed. 

It mentions later details concerning this, 
[0021] 
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As for aforementioned fuel cell stack 1, way it shows in 
sectional view of the Figure 3, such as automobile screw-in 
being done after being arranged in the specified site of vehicle 
body panel 23 of (vehicle ), registration it is locked in vehicle 
body panel 23 byin bolt hole where it can provide unshown 
volt which passes to through hole 21 (Figure 1 reference) of 
boss 22 for mount of case 8 in aforementioned vehicle body 
panel 23. 

[0022] 

As hydrogen-containing gas supply mechanism, 
oxygen-containing gas feed mechanism ^ cooling water feed 
mechanism (Which not shown ) is respectively connected to 
the pore of case vis-a-vis fuel cell stack 1 which is formed as 
descriptionabove, gas recovery mechanism, cooling water 
recovery mechanism (Which not shown ) is connected to the 
pore. 

Furthermore, explanation is abbreviated concerning generator 
structureof fuel cell. 

[0023] 

Because with fiiel cell stack 1 in this embodiment, stack body 
3 is accommodated inside case 8, it is not necessary to use 
kind of stud bolt which is shownformer. 

Therefore, because thickness in order to keep stud bolt is 
notnecessary to provide backup plate, above-mentioned way it 
is notnecessary in order equalization to do surface pressure 
for stack body 3 to provide backup plate, backup plate 
becomes unnecessary, compares dimension of laminate 
direction of fuel cell stack 1 to past and small can make 
considerable. 

Because miniaturization is possible namely, fuel cell stack 1, 
when installing this fuel cell stack 1 in automobile body, 
space which is necessary be able to decrease, convenience is 
raised, is possible . 

In addition, as inscribed, because backup plate is utmecessary, 
weight reduction is assured that much, it is possible . 

[0024] 

In addition, as inscribed, by fact that plate spring 19 is 
introducedbetween separator 14,15, dimensional deformation 
which occurs with each unit cell 2 can beabsorbed with 
aforementioned plate spring 19 . 

Conceming this you explain making use of Figure 4 and 
Figure 5. 
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Figure 4 is sectional view which shows principal part of unit 
cell 2 which forms stack body 3. 

In addition, Figure 5 is explanatory diagram which shows 
action of the plate spring 19. 

Furthermore, symbol 3 0, 3 1,32 has shown fuel gas flow 

passage, oxygen-containing gas flow passage, coolant flow 
passage respectively in Figure 4„but explanation is 
abbreviated concerning these. 

[0025] 

As shown in Figure 4, plate spring 19 is introduced between 
separator 14,15 whichforms unit cell 2, receives surface 
pressure from separator 14,15. 

Concretely, as for each unit cell 2 thermal expansion happens 
when driving fuel cell stack 1 alongside laminate direction, 
plate spring 19 receives surface pressure from site to which 
aforementioned separator 14,15 contacted, (Figure 5 (a ) 
reference). 

In Figure 4, Figure 5, arrow B shows direction of surface 
pressure which the plate spring 19 receives from contact 
surface 14a of separator 14, arrow C shows thedirection of 
surface pressure which plate spring 19 receives from contact 
surface 15a of the separator 15. 

Aforementioned plate spring 19, when surface pressure from 
separator 14,15 is received,as shown in Figure 5 (b ), elastic 
deformation doing, absorbs surface pressure from 
theaforementioned separator 14,15. 

Therefore, in order each imit cell 2 blistering to do in laminate 
direction,even with when it becomes deformed, because 
dimensional deformation of laminate direction can be 
absorbed with aforementioned plate spring 19 , length of 
laminate direction of stack body 3, consequently fuel cell 
stack 1 entirety can be maintained inside constant range. 

In addition, way aforementioned plate spring 19 absorbs 
surface pressure from each unit cell 2, in order displacement 
to do, excess load depending on each unit cell 2,contact 
resistance there is not a possibility of increasing, because 
increaseof internal resistance of each unit cell 2 can be 
controled, obtaining performance whichis made objective 
from each unit cell 2, consequently fiiel cell stack 1 entirety 
in fully it is possible. 

[0026] 

In addition, driving fuel cell stack 1 stopping, temperature 
goes down, each unit cell 2 case where it contracted alongside 
laminate direction, the plate spring 19 returns to original 
shape. 

In this case, plate spring 19 bullet departure energization does 
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separator 14,15. 

namely, separator 14,15 is pressed with plate spring 19 , 
because of this, conqjressed gripping force for each unit cell 2 
is maintained. 

In addition, when so-called fatigue occurs in each unit cell 2, 
in same way, the plate spring 19 bullet departure energization 
does separator 14,15, compressed gripping force for unit cell 
2 with is maintained. 

Furthermore, in order aforementioned plate spring 19, to grant 
elastic force todirection which becomes proper shape in 
separator 14,15, warp and the roughness of aforementioned 
separator 1 4, 1 5 > consequently unit cell 2 can be absorbed 
even with when the warp and roughness or other shape 
deviation occur in separator 14,15. 

[0027] 

In addition, when fuel cell car where this fuel cell stack 1 is 
installed it runs,load operates fiiel cell stack 1 with such as 
vibration and takeoff and therepetition of stop which are in 
midst of ruiming. 

But, because case 8 is hard connected to vehicle body, this 
load isreceived to satisfactory, it is possible . 

Therefore, it decreases you can evade compressed gripping 
force for stack body 3. 

In this case of namely,, electrical contact of unit cell 2 can be 
maintained. 

[0028] 

This way, while accommodating stack body 3 in case 8, 
regarding the fuel cell stack 1 in this embodiment, at same 
time in order with plate spring 19 bulletdeparture energization 
to do in separator 14,15, maintaining electrical contact of unit 
cell 2 in fuel cell stack 1 it assures miniaturization of said fuel 
cell stack 1, it ispossible . 

In addition, as for end plate 6, conventional way as for 
necessity toprovide in both ends of stack body especially it is 
not, is provided atleast in one side and it is good. 

Furthermore because it is not necessary to use backup plate, 
weight reduction of fuel cell stack 1 is assured, it is possible . 

[0029] 

[Effects of the Invention] 

As above explained, according to invention which is stated in 
flie Claim 1, as contact resistance of stack body can be 
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maintained low, because thenecessity to provide backup plate 
is gone, weight reduction and miniaturization areassured, it is 
possible . 

According to invention which is stated in Claim 2, stud bolt or 

other restraining part material becomes unnecessary, because 
excess dimension generation for thatbecomes unnecessary, 
further miniaturization and weight reduction of fuel cell stack 
areassiured, is possible . 

According to invention which is stated in Claim 3, adjusting 
the surface pressure which is granted each every unit cell, 
equalization because it ispossible, you can keep electrical 
contact of each unit cell satisfactorily. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

As for Figinre 1 it is a conceptual constitution diagram which 
shows fuel cell stack in embodiment of this invention. 

[Figure 2] 

It is a oblique view which shows end plate of Figure 1. 
[Figure 3] 

It is a sectional view which shows fuel cell stack of Figure 1 . 
[Figure 4] 

It is a sectional view which shows principal part of unit cell 
which forms stack body of Figure 3. 

[Figure 5] 

It is a explanatory diagram when it can add to plate spring of 
Figure 3 surface pressure. 

[Figure 6] 

It is a sectional view which shows conventional fuel cell 

stack. 

[Figure 7] 

It is a sectional view which shows conventional fuel cell 
stack. 

[Explanation of Symbols in Drawings] 
1 

fuel cell stack 
10 

anode electrode 
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11 

cathode electrode 
14 

separator 
15 

separator 
19 

plate spring 
2 

unit cell 
3 

stack body 
6 

end plate 
7 

spherical surface section 
8 

case 

[Figure 1] 



2003-5-23 



Page 17 Paterra Instant MT Machine Translation 



JP2003151611A 




[EI2I [Figure 2] 

[H4l [Figure 4] 
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